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Abstract of JP5078289 

PURPOSE:To provide a new compound useful as a raw material for polyimides having excellent 
flexibility and moldability. CONSTITUTION:2 t 7-Bis (4-aminophenoxy) naphthalene of formula I. The 
compound of formula I is obtained by reacting a p-halogeno-nitro-benzene of formula II (X is halogen) 
with 2,7-dihydroxynaphthalene in the presence of a basic substance such as an alkali metal hydroxide 
in an aprotic polar solvent such as DMF and subsequently reducing the obtained compound of formula 
III 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] Formula (1)(** 1) 
[Formula 1J 

NHz — 




(1) 



2 come out of and expressed, 7-screw (4-amino phenoxy) naphthalene [claim 2] Formula (2) (** 2) 
[Formula 2] 

X-<^Q^)-NO g (2) 

The formula which come out, and the p-halogeno nitrobenzene expressed and 2 and 7-dihydroxy 
naphthalene are made to react under existence of an alkali and in aprotic polar solvents, and is 
obtained (3) (**-izing 2) 



[Formula 3] 




(3) 



2 come out of and expressed, 2 expressed with the formula (1) characterized by being obtained by 
returning 7-screw (4-nitro phenoxy) naphthalene, the manufacture approach of 7-screw (4- amino 
phenoxy) naphthalene. 

[Claim 3] 2 according to claim 2 characterized by an alkali being at least one sort chosen from the 
group which consists of the oxide, the hydroxide, the carbonate, the hydrogencarbonate, hydride, and 
alkoxides of alkali metal, the manufacture approach of 7-screw (4-amino phenoxy) naphthalene. 
[Claim 4] 2 according to claim 3 characterized by using an alkali 2Eq or more to lEq of 2 and 7- 
dihydroxy naphthalene, the manufacture approach of 7-screw (4-amino phenoxy) naphthalene. 
[Claim 5] an aprotic polar solvent - N-methyl formamide, N.N-dimethylformamide, dimethyl 
sulfoxide, a dimethyl sulfone, a sulfolane, l-methyl-2-pyrrolidinone, l,3-dimethyl-2- 
imidazolidinone, N and N, N', and N' - tetramethyl urea, hexa methyl phospho TORIAMIDO, and N 
The manufacture approach of 2 according to claim 2 which is at least one sort chosen from the group 
which consists of a - methyl pyrrolidone, and 7-screw (4-amino phenoxy) naphthalene. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to new 2, 7-screw (4-amino phenoxy) naphthalene, 
and its manufacture approach. This 2 and 7-screw (4-amino phenoxy) naphthalene (it outlines 
Following BAPN) can be used as a curing agent of other maleimide compounds or an epoxy 
compound except being used as a raw material of a polyamide, polyimide, polyamidoimide, 
bismaleimide, and an epoxy resin. 
[0002] 

[Description of the Prior Art] This BAPN is a compound which is not known conventionally. 
However, 2 and 6-screw (4-amino phenoxy) naphthalene which is a position isomerism pair is a 
known compound, for example, is indicated by JP,64-2943 1 , A, JP,64-33166,A, etc. 
[0003] 

[Problem(s) to be Solved by the Invention] In recent years, it is required that a heat-resistant resin 
ingredient should satisfy many engine performance represented by the flexibility and fabrication 
nature in use as composite besides the thermal and mechanical engine performance. Although 
polyimide resin attracted attention as such an ingredient, while polyimide resin was highly efficient, 
it had the fault that fabrication was difficult. For example, since the aromatic polyimide (Du, pont, 
trade name "Vesper) which consists of most typical 4, 4'-diamino diphenyl ether, and a pyromellitic 
acid anhydride is insoluble and non-**, it uses the special approach of powder sinter molding. 
However, since the workpiece of a complicated configuration being hard to be obtained by this 
approach, and obtaining satisfactory mold goods must finish-machine mold goods by cutting etc. 
further, there is a big fault that processing cost becomes high. 

[0004] The method of improving various diamine components of a raw material is tried in order to 
improve such a fault. For example, it is an approach by installation of the ether linkage radical to 
intramolecular, the increment in a chain, etc. However, it is hard to say that that to which military 
requirements, such as flexibility and fabrication nature, are satisfied completely was found out while 
being tried to current. On the other hand, having liquid crystallinity is known and some polymers 
with a naphthalene frame are considered as a means which raises flexibility and fabrication nature. 
Moreover, compared with a linear joint format, the joint format with crease structure can expect 
flexible improvement. 

[0005] Therefore, the diamine compound of a resin raw material in which flexibility and fabrication 

nature are satisfied enough is demanded combining these approaches. 

[0006] 

[Means for Solving the Problem] this invention persons came to complete this invention, as a result 
of inquiring wholeheartedly, in order to solve said technical problem. That is, this invention is a 
formula (1) (** 4). 
[0007] 
[Formula 4] 




(1) 
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2 come out of and expressed, 7-screw (4-amino phenoxy) naphthalene, and a formula (2) (** 5) 

[0008] 

[For mula 5 ] 

X-(Oy NO, (2) 

The formula which come out, and the p-halogeno nitrobenzene expressed and 2 and 7-dihydroxy 
naphthalene are made to react under existence of a base and in aprotic polar solvents, and is obtained 
(3)(**6) 
[0009] 

[Formula 6] 

NO,-<p^O_g^O^O^ N 0. (3> 

It comes out and the approach of manufacturing 2 of a formula (1) and 7-screw (4-amino phenoxy) 
naphthalene by returning 2 and 7-screw (4-nitro phenoxy) naphthalene expressed is offered. 
[0010] As for BAPN of this invention, the two benzene rings are connected with the naphthalene 
ring by the ether group, respectively, and the ether group and amino group of both ends are located 
in the para position, respectively. Therefore, the polyimide resin obtained from this diamine has the 
molding workability which is excellent in thermal resistance and a mechanical property, and 
originates in the crease structure of a molecule when the permutation location of the ether group to a 
naphthalene frame is only 2 and 7-. For example, 5% weight reduction temperature 3, 3', and 4 and 
the polyimide obtained from 4 ? -diphenyl ether tetracarboxylic dianhydride indicate thermal 
resistance to be was 555 degrees C, and the melt viscosity by the quantity-ized type flow tester 
which shows fabrication nature was 9000poise at 400 degrees C. 

[001 1] This BAPN can obtain 2 expressed with a formula (2), and 7-screw (4-nitro phenoxy) 
naphthalene by the condensation reaction of 2 and 7-dihydroxy naphthalene and a p-halogeno 
nitrobenzene, and can return and manufacture this. If how to manufacture BAPN of this invention is 
explained concretely, at the process (reaction of a first stage) which condenses 2 and 7-dihydroxy 
naphthalene in a p-halogeno nitrobenzene and an aprotic polar solvent, and manufactures 2 and 7- 
screw (4-nitro phenoxy) naphthalene, 2.0-3.0 mols of p-nitro halogeno benzene of another raw 
material will be used to 2 of a raw material, and 7-dihydroxy naphthalene so that it may become 
2.05-2.5 mols preferably. As this p-halogeno nitrobenzene, it is p-fluoro nitrobenzene, p- 
chloronitrobenzene, p-BUROMO nitrobenzene, p-iodine nitrobenzene, etc., and, specifically, p- 
chloronitrobenzene is industrially desirable. 

[0012] The alkali used in the reaction of this first stage is the oxide, the hydroxide, the carbonate, the 
hydrogencarbonate, hydride, and alkoxides of alkali metal, and are a hydroxide and a carbonate 
preferably. Specifically, sodium oxide, lithium oxide, potassium-hydroxide, sodium-hydroxide, 
lithium-hydroxide, potassium carbonate, sodium-carbonate, potassium-hydrogencarbonate, sodium- 
hydrogencarbonate, sodium hydride, and potassium-t-butoxide, sodium methoxide, a sodium 
ethoxide, etc. are used. To 2 of a raw material, and 7-dihydroxy naphthalene, the 2.05-2.5Eq 
smallness of 2Eq or more and this better ** is superfluous, and the amount used is usually 
performed. At this reaction, quarternary ammonium salt, the 4th class microcosmic salt or a large 
annular poly ether like crown ether, a ******** annular polyether like cryptate, a nitrogen-containing 
chain-like polyether, a polyethylene glycol and phase transfer catalysis like that alkyl ether, copper 
powder, copper salt, etc. may be added as a reaction accelerator. An aprotic polar solvent is used as a 
reaction solvent. Specifically, N-methyl formamide, N.N-dimethylformamide, dimethyl sulfoxide, a 
dimethyl sulfone, a sulfolane, l-methyl-2-pyrrolidinone, l,3-dimethyl-2-imidazolidinone, N and N, 
N', N'-tetramethyl urea, hexa methyl phospho TORIAMIDO, N-methyl pyrrolidone, etc. are 
mentioned. Although especially the amount of these solvents used is not limited, 1-10 weight twice 
are usually enough as it to a raw material. 
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[0013] It can also react on the occasion of implementation of a reaction, carrying out azeotropy 
dehydration of the azeotropy dehydrating agents, such as toluene, under little **** and heating 
reflux. The range of 20-240 degrees C of reaction temperature is usually 60-160 degrees C 
preferably, and the range of reaction time is 1 - 10 hours. Thin-layer chromatography, high 
performance chromatography, etc. can determine the terminal point of a reaction, filtering the 
product which condensed reaction mixture, or discharged and deposited in water as it is after 
reaction termination — rough — it can obtain as 2 and 7-screw (4-nitro phenoxy) naphthalene. 
[0014] Next, how (reaction of a second stage) to return obtained 2 and 7-screw (4-nitro phenoxy) 
naphthalene, and to obtain BAPN is explained. Although the approach (for example, a new 
experimental science lecture, 15 volumes, oxidation and reduction [II], Maruzen (1977)) of usually 
returning a nitro group to the amino group is applicable at this reaction, catalytic reduction or 
hydrazine reduction is industrially desirable. In the case of catalytic reduction, as a reduction catalyst 
used, the metal catalyst generally used for catalytic reduction, for example, nickel, palladium, 
platinum, a rhodium, a ruthenium, cobalt, copper, etc. can be used. It is desirable to use a palladium 
catalyst industrially. These catalysts can be used in the state of a metal, and it makes support carrier 
surfaces, such as carbon, a barium sulfate, silica gel, an alumina, and cerite, and uses, and nickel, 
cobalt, copper, etc. are usually used also as a Raney catalyst. Although especially a limit does not 
have the amount of the catalyst used, when it is 0.01 - 10% of the weight of the range and usually 
uses it in the state of a metal to a raw material, in the case where support is made to support two to 
8% of the weight, it is 0.1 - 5% of the weight of the range. 

[0015] As a reaction solvent, especially if inactive for a reaction, it will not be limited. For example, 
aprotic polar solvents, such as ester, such as aromatic hydrocarbon, such as aliphatic hydrocarbon, 
such as ether, such as glycols, such as alcohols, such as a methanol, ethanol, and isopropyl alcohol, 
ethylene glycol, and propylene glycol, the ether, dioxane, a tetrahydrofuran, and methyl cellosolve, a 
hexane, and a cyclohexane, benzene, toluene, and a xylene, ethyl acetate, and butyl acetate, and N.N- 
dimethylformamide, can be used. In addition, when the reaction solvent with which it does not mix 
with water is used, and advance of a reaction is slow, it can speed up by adding phase transfer 
catalysis like quarternary ammonium salt and the fourth class phosphonium salt currently generally 
used. 

[0016] Although the amount which is made to suspend a raw material or is sufficient for making it 
dissolve in completeness is especially enough as the amount of the solvent used and it is not limited, 
0.5 - 10 weight twice are usually enough as it to a raw material. Reaction temperature does not have 
especially limitation. Generally, the range of 20-200 degrees C, especially 20-100 degrees C are 
desirable. Moreover, reaction pressure is usually ordinary pressure - 50atm extent. A reaction usually 
adds a catalyst in the condition of having made the solvent dissolving or suspending a raw material, 
subsequently to the bottom of stirring, introduces hydrogen at predetermined temperature, and 
performs a reduction reaction. A hydrogen absorbed amount, thin-layer chromatography, high 
performance chromatography, etc. can determine the terminal point of a reaction. 
[0017] on the other hand — the case of hydrazine reduction — a hydrazine — usually - the amount of 
theory - receiving - small - being superfluous - the **** reduction reaction for the amounts of 1 .2 
- 2 double is carried out preferably. As a catalyst, the aforementioned metal catalyst or 
aforementioned ferric chloride catalyst generally used for catalytic reduction is used. Specifically, 
the catalyst which made palladium/activated carbon, platinum/activated carbon, or a ferric chloride 
stick to activated carbon is used. Especially a limit does not have the amount of the catalyst used, 
and it is usually 0.01 - 30% of the weight of the range as a metal to the nitro compound of a raw 
material. 

[0018] As a reaction solvent, the same solvent as the case of catalytic reduction can be used. There is 
no reaction temperature and, generally the range of 20-150 degrees C, especially its 40-120 degrees 
C are [ especially limitation ] desirable. A reaction usually adds a catalyst in the condition of having 
made the solvent dissolving or suspending a raw material, subsequently to the bottom of stirring, 
trickles a hydrazine at predetermined temperature, and performs a reduction reaction. Thin-layer 
chromatography etc. can determine a reaction terminal point. After reaction termination, after 
filtering reaction mixture at the time of heat and removing a catalyst, a solvent is distilled off if 
needed, and if it cools or dilutes with water etc., the target diamine will be obtained with good yield. 
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Hereafter, an example explains the approach of this invention still more concretely. 

[0019] 

[Example] 

The temperature up of the 2 and 7-dihydroxy naphthalene 160.1g (1.0 mols), p-nitrochlorobenzene 
346.7g (2.2 mols), 165.6g [ of potassium carbonate ] (1.2 mols), 500ml [ of N.N- 
dimethylformamide ], and toluene 75ml was inserted in and carried out to the glass reaction 
container equipped with the example 1 [reaction of first stage] stirrer, the thermometer, and the 
reflux condenser with a water separator, the internal temperature was kept at 140-145 degrees C, and 
stirring was continued for 4 hours. In the meantime, uptake was carried out with the water separator 
which has equipped the reflux condenser with the water generated at a reaction. After reaction 
termination, after annealing an internal temperature to 120 degrees C, it filtered at the time of heat 
and mineral salt was removed, and it washed by 1 80ml N.N-dimethylformamide. When it cooled 
slowly to 25 degrees C after 125ml water was dropped at filtrate, the crystal deposited, this — 
filtering — washing — drying — rough — 2 and 7-screw (4-nitro phenoxy) naphthalene 386.7g (96.1% 
of yield) was obtained. This was recrystallized in 21. 2-methoxyethanol, and energy 2 and 7-screw 
(4-nitro phenoxy) naphthalene 352. 6g (87.6% of yield) was obtained. The purity by high 
performance chromatography was 99.9% (Area%). Melting point The temperature up of the internal 
temperature was carried out to 100 degrees C, inserting in and stirring 2 and 7-screw (4-nitro 
phenoxy) naphthalene 120.7g (0.3 mols) and the above-mentioned 2-methoxyethanol 600g in the 
glass reaction container equipped with 169.8-170.6 degrees C [the reaction of a second stage] next 
the stirrer, the thermometer, and the reflux condenser. Subsequently, the hydrazine water solution 
was dropped 80 93. 8g (1.5 mols)% in 2 hours, having added 6.0g of activated carbon, and 0.27g of 
ferric chlorides, and keeping an internal temperature at 90-1 10 degrees C. The reaction was ended 
for stirring continuously [ for further 1 hour ] after dropping termination. Next, when the reaction 
solution was filtered at the time of heat, 327g water was added to the obtained solution and it cooled 
slowly to 25 degrees C at this temperature, the crystal deposited. This was dried after filtration and 
washing and 91.9g (89.5% of yield) 2 and 7-screw (4-amino phenoxy) naphthalene was obtained. 
The purity by high performance chromatography was 99.0% (Area%). 

Melting point 170.9-172.4 degrees C Elemental-analysis result C H N Calculated value (%) 77.2 5.3 
8.2 Measured value (%) 77.0 5.6 8.1 [0020] 2 and 7-dihydroxy naphthalene 80. lg (0.5 mols), p-nitro 
bromobenzene 222. 3g (1.1 mols), 82. 8g [ of potassium carbonate ] (0.6g), 250ml [ of N.N- 
dimethylformamide ], and toluene 38ml was inserted in the glass reaction container equipped with 
the example 2 [reaction of first stage] stirrer, the thermometer, and the reflux condenser with a water 
separator, and the temperature up of the internal temperature was carried out to it to 140-145 degrees 
C. The reaction was ended for stirring continuously [ for 5 hours ], maintaining this temperature. In 
the meantime, uptake was carried out with the water separator which has equipped the reflux 
condenser with the water generated at a reaction. After reaction termination, after cooling an internal 
temperature to 130 degrees C, it filtered at the time of heat and mineral salt was removed, and it 
washed by 90ml N.N-dimethylformamide. When it cooled to 25 degrees C after 62.5ml water was 
dropped at filtrate, the crystal deposited. This was filtered, it washed and dried and 2 and 7-screw (4- 
nitro phenoxy) naphthalene 183. 5g (91.2% of yield) was obtained. It recrystallized in 950ml 2- 
methoxyethanol, and energy 2 and 7-screw (4-nitro phenoxy) naphthalene 171. 8g (85.2% of yield) 
was obtained. The purity by high performance chromatography was 99.4%. 

[Reaction of a second stage] To next, the glass well-closed container equipped with the stirrer, the 
reflux condenser, and the thermometer Above 2, 7-screw (4-nitro phenoxy) naphthalene 80. 5g (0.2 
mols), 5% palladium / 1 .6g [ of activated carbon catalysts ] (em I KEMUKYATTO), and 2- 
methoxyethanol 480g was inserted in, and in the temperature of 35-40 degrees C, when hydrogen 
was introduced stirring, 27.11. (1.21 mols) hydrogen was absorbed in about 9 hours. After reaction 
termination, the reaction solution was filtered at this temperature and the catalyst was removed. 
Next, the temperature up of this solution temperature was carried out to 70 degrees C, and when 
250g water was added and it cooled slowly to 25 degrees C, the crystal deposited. This was dried 
after filtration and washing and 59. lg (86.3% of yield) 2 and 7-screw (4-amino phenoxy) 
naphthalene was obtained. The purity by high performance chromatography was 99.0%. 
[0021] the container equipped with application 1 stirrer, a reflux condenser, a water separator, and 
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nitrogen installation tubing — 2, 7-screw (4-amino phenoxy) naphthalene 34.2g (0.1 mols) and 3, 3', 
4, and 4 ! — 29.45g [of - diphenyl ether tetracarboxylic dianhydride ] (0.095 mols) and 1.78g [ of 
phthalic anhydride ] (0.012 mols) gamma-picoline 1.4g and m-cresol 255g were inserted in, and the 
heating temperature up was carried out to 145 degrees C, stirring under nitrogen-gas-atmosphere 
mind. The distillate of about 3.5 cc water was checked in the meantime. The reaction was performed 
at further 140-150 degrees C for 4 hours. Then, after cooling to the room temperature and 
discharging to about 1.51. methyl ethyl ketone, it carried out the ** exception. After discharging this 
polyimide powder to a methyl ethyl ketone, reduced pressure drying was carried out at 1 80 degrees 
C for 24 hours, and 60.6g (98.5% of yield) polyimide powder was obtained, the logarithm of the 
polyimide powder obtained in this way — viscosity was 0.51 dl/g. in addition, a logarithm — 
viscosity is the value measured in 35 degrees C, after carrying out the heating dissolution of the 
0.50g of the polyimide powder at p-KURORU phenol / 100ml of phenol (weight ratios 9/1) mixed 
solvents. The glass transition temperature (Tg) of this polyimide was 235 degrees C. Moreover, 5% 
weight reduction temperature in the inside of air was 555 degrees C. In the infrared- absorption- 
spectrum Fig. of this polyimide powder, the absorption of the 1 780cm- 1 and 1 720cm- 1 
neighborhood which is the characteristic absorption band of imide was accepted notably. 
[0022] Moreover, the elemental-analysis value of the obtained polyimide powder was as follows, 
elemental-analysis result C H N Calculated value (%) 74.1 3.3 4.6 Measured value (%) 74.0 3.4 4.6 - 
- this polyimide powder was insoluble to halogenated hydrocarbon, such as methylene chloride and 
chloroform. 

[0023] Furthermore, the melt viscosity of this polyimide used the quantity-ized type flow tester, and 
measured him using the orifice with the load of 100kg and a diameter [ of 0.1cm ], and a die length 
of 1cm. Those with 9000poise in 400 degrees C and the obtained strand were rich in the flexibility of 
dark reddish-brown transparence. 
[0024] 

[Effect of the Invention] 2 by this invention and 7-screw (4-amino phenoxy) naphthalene are new 
matter, and can offer polyimide resin ** of high thermal resistance which was excellent in flexibility 
or a moldability by making this into a raw material. 

[Translation done.] 
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-b** (4--ho7^y^^) -t-y?uy£2. 7- 
t-s s . *%H8o b a p n zw^t&jmzMtmizwi 

B Jit&t. 2. 7-^bFo*s>"*-7*l'>'£p-/M3 

LX2. 7-b^. (4--ha7cty^^) 
SrSStf SXS (Sg-SOEUS) T«U 7- 
^hFtHrS^^l^fcWU t>5— ^JSCB^P- 
^hoyNoyy'^b*;/'?^. 0—3. O^E/KlfiL 
<«2. 0 5~2. S^/Pfc^SidtCfflV^S. COP* 



-7nt~ h n^y-b'y, p -h— K— ha^^Hfv^: 
ir-C&O. I^KJi P - y 00 - h n^yt'y^K 

[0012] Zcr>&— g<ORJE(ct>^TffifflS^JSS 

«>a, e^Tk^'j^A. fSgHcftH-hy^A, *3S<ffc 

^hl»»>A % jfr'J^A-t-T-h^K ^-h'J^A^ 
MP^K. ^hU^Aih^v-H^if^^HS^S. ffi 
JfjafiiMS. Wm<F>1. 7-SSK W^ls-f-yfXs^Z 
*tLT2^gULt, ;^L<li2. 0 5-2. 53fi 

40 Jg, 4«y^Jg. 4fcli?5*>oc---?A^>j:3a*R 
Zixh. Mtt&JtZti* N-^f;^A7S N. N 

y>\ 1. 3-^f-/w-2— f s^vy^v^. n. 

50 N. N' . N' -fb7^f<l">U7, ^^f-A^K 
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X*hUT5K*JJ:VN-^f-;Hfoy 0— 200t:«DffiB. #t20-l OOT&IFftUt. 

A>/t&. zhhcotm<7>mammtzmj£Zii%:^tf. mm. ?gff— soatmgjgrc**. 

iffl#. HfKcttLT 1-1 OSfifgT-h»-CJ>£. EJ5»43i#. iIDB£?8iiEfc«JJ?t> L<»i&S$-£*:#Jg 

[00131 RJS<o2IJfcfc:gt LTtt. WHi^o^gf T-ttHiSrlnii.. ov^rJSJ¥T(CB»r«oiasr*^^#A 

s-ff^dtfcts. sasae&L mm. 20-240 *sv^s^^o-eh^7^-^>^3EaE«c^ov 

«1~1 O^SO^HTfcS. Rl&Oift/Stt. SES^o [00 17] — *\ b F9S'*VjB7C<?M&£*:»4» tH5 

tcJ:98src#&. RJSRT». SJEaESriS&rS*^ 10 1. 2— 2^fiffl^T^7cgJ5^HSrr&. fefe^fc LT 

fcfc«t01l2. 7-h'X(4--ND7x/^)t7 >tt4l§<kgUi!BK^l£ffl-ri.. JUWlEtt. /«?3^>A/ 

[OOHliJlt, #4>#i*: 2 . 7-fx(4--ho S^Sfe&tff&BSixS . M«^>ffifl»l41tfciHIR»4=5r 

7i/^) -**7?ls>'&a7cLTBAPN*ft«*& <. h att.-£VtlzM LX . l/C 

(^-SiOKK) tz-o^XWimth. ZcoRfcXliMm 0. O l~3 0tI%«airftS. 

-haS^T5yStc:S7crS*£ (PJxfcf. »iSI®fl: [00 18] RJESSBEi: LTti. mmjtOi&Stmm 

¥mm. 1 5^. Bg^fcjiTt an.At (197 nrnttm^zz t&xz s. £j5i&©;m fciasaiSr 

7 ) ) 5rS«-r# I^WtC<4««3a7ct^<±b H < . -*W(=I42 0-15 OTOKI. W(C4 0-1 2 

^S^aTcPftiU*. g$ya7C<0*§£\ ffiffl^flSjl 20 0"C*«if i Kffi<4. ffiS. ^i^aEK«|»*fc 

jmmt lxu. -H&izw®mjttzm^e>tix^z>&& \mmzttvmx®!M£mz-. ^xiBttTtzm&n 

as»4, a— woj^a. way wfc-r&^rsv^isFJR^-m^s. jht. 

v>fc 0 . i fc» - -/ asto b . ffl&£Ht?*-M [0019] 

tf. WLfHztfLXO. 0 1~101!%<«iTJ.')« 30 HSfcPIl 

mm. &m>vmTW3-tz>igr&\±2'^8nm%. a«c csi— soskj jgjfss. iasth*jj:i^*^jssftjifi£ 

{cfiJ#$-ti7t:^TJ40. l~5Sa%<J5SEH-CfcS. J#SJSS:ffii.Jt^XSRiiSgggt=. 2. 7-yhFo 

[00 1 5] &JSimtLX\i. SJEtr^JStt^rt^T ^f^^^l^^ieo. lg(l. O^E/U) . p-=-b 

$>tUmizmfeZtl&i><OX'&< . . 0«i.Jf^^y— o?oo^>'-tf>'34 6. 7g (2. 2*/l0 . 

/K x^y— yrDe*74'a-4*D7rt'3- y)A16 5. 6g (l. 2t/P) . N. N-v^f-zU 

/HS. ifuy/l)3-;k ratri/y/'j3-/l^> *;kA7S K500m 1 iJjrt/h/Px;^ 5m 1 

^'Jn-rt^ x— r/K fh7tHo7 U #iSLTrtS2: 1 4 0—14 5*C{C»*>. 4B#fgfit 

^isvyn&^mmm&xmm.. ntxf». i^ir 40 fja* i2ox;iT^^L!t^tisi^iaL-c*Eta 

y^-;Hfi7)xXx;HS. t>J:l/N, N - 5^ *f-)Vi£)\,J± SS^^L. 180mlON. N -S^?C +A,ib)VJ±T 5 

TS Hf (^f7D h ytt«ifi»!ffifflt & 5 . 3:33* HTa^Ufc. ^fStcl 2 5m 1 ^*5rj@TL^(C2 

33— mizma2ixx^&ttmmfim£iiaz.&z\ttz +y)t7^i/y386. 7g (ir$96. 1%)$-^ 

[00 1 6] mm^mmi, wmzmmmthiphh &lx. »2. 7-t*^(4--ho7xy^)t7 

v^±^^fc:Sf»S-«i-StcJ£Sg-C-ha-CAO!»(cK^$ ^1/^352. 6g(JR^87. 6%) ^Sfli 

<l3rV^ il^. JSStcWLTO. 5— 1 OffififST+ «c^D7h/57 -f -{Cj:5JiEg<49 9 . 9%(Are 

7>rS>S. ^&SJS*4, «tcK«»43:V^ HKWfc{42 50 a%) X'f>->t:. 16 9.8- 
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170. 6X: 

c&-8coRjs3 arte. tm&. i&m&xz&mftm 

SI£fii;i*:#7*g£U5§3Sfc:. ±3Z<7>2, 7-b'x 
(4--hn7x^)t7^l/>'120. 7g 
(0. 3^) t2-Xh*i'^?S— ^600gi&S 

AL-cjgif u-?ortiasr i o o"c£ -e#au. ifcwe 

Stt&6. OgtJiVS^r^O. 2 7g£8amU 
P^SiSr9 0— 1 1 O^CtCfilfcoo. 93. 8g (1. 5 
^8 0%bH7^*^flt-&2^ia-Cin r L^. > 

C 

tf«ffi(%) 77. 2 
Steffi <%) 7 7. 0 

[00 2 0] HJfcg^ 

^SISSr<ii.fc^7XSKlB§25{=. 2. 7-^'bKu 
^fyf7^l/y80. lg (0. 5*^) s p-~ho 
7'nt'<y-l:>2 22. 3g (1. l^e/U) „ %8&r\) 
»7A8 2. 8g (0. 6g).N, N-^^*;PA 
7SK250ml fcj;t;h^xy3 8in 1 F*i 
iS* 1 4 0—1 4 5-C*T#aLfe. ^i&g£ffi*>00 

mzmm i &LT*!$m&miL. 90mi<oN, n- 

^ f;WA7 5 KTifcr* Lfc . r«t= 6 2. 5m l 
OTkSr?gTL.7tatc 2 5X:*T^ 
flriiiL*:. £*i£8"»U ffifr. S6&LT2, 7-bx 
(4-— ho^y^) t7^l^yi 83. 5g (JR 
¥9 1. 2%) 9 5 0mlO2-^hdf^J:^ 

y — /I'THSmLT. fi!2, 7-h'^(4-zhD7i 
y^fv-) t7^1/V171. 8g (JR*8 5. 2%) £ 
. D-?h/77^-CJ: 6*$J£Ji 9 9 . 

4%T&ofc. 

sf£ffi£ti*f7XWffifflmslz, ±M<r>2. 7-b'X 
(4-^hD7i7Jf-/)t7^1/y80. 5g (0. 
2^) . 5%VN-7^A/?Stt^ftHSE (XA ■ -f- • 
^jMf^yhtt) 1. SsiiXlf2-^Y^^ y— 
A-480g£gAU 3 5~4 0rc0iaS(CfcV^-C, J9 
if U=3r^*S$-^A-r& tm9vm?2 7 . 1 U y h 
/Ml. 2 l*)l>) <0*fji£«RlKL7t. SJ5»T&. H 

?RiaSi&7 0iC*-C#iaL, 2 50g<0*£;»jn;cT2 5$* 
7C^^«fJS* C 

smm(%) 74. i 

Sl^ffi (%) 74. 0 

£ COX 'J 4 5 Kffi&X f^o'JK. 7 DD*/PAf 



3 2 7 g<0*£jD;iT 2 5X:^T-^T& t . *£f B #5f 
g£^SaSLT9 1. 9g (JR* 
89. 5%)<02. 7-fX(4-7S/7i/Jfi') 

*6Jg(i9 9. 0%(Area%)n-,fc. 
MiH 170. 9—1 72. 4*C 



H N 

5. 3 8. 2 

5. 6 8. 1 

&S£*§LT59. lg (JR*86. 3%)<D2. 7-b* 

«c?DVh/77^-CJ:S*tiSli99. 0%~?t>-> 

[002 1] j£JB#ll 

tzm/siZ. 2. 7-h'X(4-7Sy7x7#>') t7 
*l<->'34. 2g (0. v 3. 3* . 4, 4' 

-^'7 ^-^-x/l'7 i h7*/P!KVga!!l*!fe2 9 . 

4 5g(0. 0 9 5tW v li*7^l«l. 78 g 

(o. 012W r-t3>jyi. 4g. m-^uy 
-;P2 5 5 g£5!AU ^fPffl^Tfc:t>v^TJ9J¥L^ 
* i ^>14 5X;tTMft#iaL/t. ^<?5ltl*f»3. 5cc<0 
juQ&iiitflimZivtZ. MiC14 0~l 5 0X;T4^fS 

30 h/Uoy ^;Px^/i^r h vksehj L*:&. rsOLfe. d 

80iC-C24I^3«ffiiaSL-C6 0. 6g(JRs£98. 
5%) <Otf»M 5 K»Srft3t. *>< l/r^£>*i*:tf!M 

s mowsassjio . 5 1 d 1 m. ft 

(a*Jt9/l ) S^j^SEl 0 0m 1 £ 

JroJftjSJWL^, 3 5rfcfcvvc8teUtffiT-;fc&. <r 

<0*V 4 S H09^r?X^NUE ( T g ) li 2 3 5TCTA 
^>Jt. ^Jt2^4»T'0 5%aa«ii^SJE{±5 5 5'CTfc 
40 ->i£. CO.-K'J-f 5 H^OI^HSRBXX^ h/Umtm 

5 K<0#tt©JR^Cft5 1780cm-'tl720cm 

- 1 tt&nt&wpsmizmfrtztiJz . 

[0022] iJt^4><ut^y >f 5 H»c07C^^«fffi»i 

H N 
3. 3 4. 6 
3. 4 4.6 

*70-^^-i5rffifflL. 1 OOKgcOtffffifcitfTfg 
0. lcm. g$lcmiO*U7^XSrlHtfflSL 



[002311st. ^O^y^SKcO)Sixttgti^^*50 4 0 OrK*Jtt.& 9 0 0 0;iMX& ^^<TJtX 
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[00 24] mmizukm-zztiFczz. 



